Introduction
Postpartum haemolytic uraemic syndrome (HUS), as first described by Robson et at. in 1968, is defined as the presentation of Coombs' test (-) haemolytic anaemia, acute renal failure (ARF), and renal thrombotic micro angiopathy (TMA) typically following a normal delivery after a symptom-free interval (mean 26.6 ± 35 days) [1] . It usually occurs in primigravida but has also been reported in multiparous patients, with the mean age of27.0±6 years [1] . As HUS in nonpregnant patients, various causes or triggering factors may be found in postpartum HUS, especially pre-eclampsia is historically associated in 15% of patients [1] . Recent reports revealed an association of circulating anticardiolipin antibody (ACA) with the development of postpartum HUS [2, 3] . But all these patients had had complicated pregnancies, such as spontaneous abortion or intrauterine foetal death. In this report, we describe an unusual case of postpartum HUS without history of complicated pregnancy, but a high serum titre of ACA without SLE.
Case report
A 25-year-old female had been well previously. She had just given birth to a healthy, full-term baby on November 17, 1995. The obstetric history was G3PIAA2. The antepartum and delivery course was smooth. No significant associated drug history, including oestrogen pills, was noted. She had one episode of 13-163). The PT, APTT, anti-thrombin-III, and fibrinogen were within normal limits, fibrinogen degradative products (FDP): 10-40 Jlg/ml (normal: 0-10.0). The stool culture was negative. The immunologic studies revealed normal serum level of C3, C4, ANA, and negative Coombs' tests. But the ACA titre was high (37 U/ml, IgG isotype). Under suspicion of HUS, she received renal biopsy. The pathology showed diffuse and global thickening of capillary loops with hyaline thrombi in the lumen, but no deposits on the basement membrane ( Figure 1 ). The interlobular arteries were completely occluded with myointimal proliferation and medial hypertrophy ( demon strated no significant deposits. Electromicroscopy revealed the endothelium in the glomeruli was detached from the glomerular basement membrane with subendothelium occupied by electron-lucent fluffy material ( Figure 3) . TMA was diagnosed.
During admission, haemodialysis therapy was started for persistent oliguria and uraemic symptoms. She received plasma infusion 4 units daily for 1 week, but no significant response was noted . Then she was treated with parenteral PGE1 40 ug/day and continuous infusion of heparin for 4 weeks. However ARF, severe hypertension , and episodic anaemia still persisted. Serial laboratory data during admission is shown in Table 1 . The serum concent ration of haptoglobin and ACA titre norm alized gradually in third month. Because there was no resolution of renal failure, she received continuous ambulatory peritoneal dialysis (CAPD) as renal replacement therap y and was discharged on March 9, 1996. She followed-up at our clinic. The general condition was stable except for poorl y controlled hypertension . The follow-up immune studies were normal, and the ACA titre 2.298 V jml. 
Discussion
Our patient suffered from postpartum ARF associated with acute onset of normocytic anaemia, thrombocytopenia , and hypertension . Her renal histology demonstrated the typical changes of a TMA. HUS is a clinicopathological syndrome in which thrombocytopenia, non-immune haemolytic anaemia with fragmented red cells occur together with ARF due to platelet thrombi in the microcirculation of the kidney and a characteristic renal vascular pathology (i.e. TMA), but the degree of anaemia and severity of ARF are not related [4] . In this case, the high serum concentration of LDH, and very low haptoglobin concentration favoured the haemolytic cause of normocytic anaemia, although no significant fragmented RBC were noted. According to the opinion of one colleague (from RENALNET, January 1995), a possible explanation for this predominantly renal phenotype is that some patients have microangiopathic changes confined to the kidneys, and these lesions progress so rapidly that perfusion of the kidney is rapidly curtailed resulting in very little destruction of blood cells and platelets by the injured vessels. The underlying causes which are associated with HUS can be broadly divided into diarrhoea-associated HUS (D+HUS), of which gut infection by verotoxinproducing E. coli (VTEC) (OI57:H7) is the major cause, and non-infectious conditions, such as malignant hypertension, systemic sclerosis, drugs (e.g. cyclosporin, mitomycin C), tumours, idiopathic, familial, pregnancy, and SLE. D + HUS usually attacks children, especially younger than 5 years. The most common presentation is abdominal cramping pain and watery diarrhoea which usually becomes bloody a few days later. HUS may follow 6-10 days after the onset. In a series of 282 children with D + HUS in the UK, VTEC or verotoxin in stools was found in 62% of cases [4] . Our case had had one episode of watery diarrhoea 8 days before the onset of ARF, but the clinical course was relative benign, and no significant pathogen was isolated from the stool. However, we cannot exclude The onset of ARF in this case was just 2 weeks after normal delivery. The association of ARF with pregnancy should be clarified. There was no evidence of proteinuria or hypertension during pregnancy and the course of delivery was smooth. Also no abnormal liver function or jaundice was noted. The common aetiology of ARF in pregnancy, such as obstetric complications including abruptia placenta, retained placental fragments, or postpartum haemorrhage, and bilateral renal cortical necrosis or acute fatty liver were excluded [5] . We should also differentiate the possibility of pregnancy-related microangiopathic syndrome. Among them, lupus vasculitis and pre-eclampsia-eclampsia syndrome are the major concerns. The serum concentrations of C3, C4, ANA, and anti-ds DNA in this case were within normal limits. No clinical evidence of lupus activity or lupus nephritis in renal pathology was detected. So we did not favour lupus vasculitisinduced ARF. Pre-eclampsia is defined as gestational hypertension plus either proteinuria (> 300 mg/dl in 24 h urine) or pathologic oedema. It usually presents after 20th gestational age and the disease remits within 24-48 h after delivery. ARF does not develop frequently, even in severe pre-eclampsia. However it may be difficult, just as our case, to differentiate severe preeclampsia with ARF and TMA from HUS on clinical grounds. While the syndromes may be similar, they differ in effect upon the clotting system. Pre-eclampsia is characterized by a true chronic disseminated intravascular coagulation (DIC): decline in plasma antithrombin III activity and an increase in factor VIII consumption; but HUS is not. The characteristic findings of the coagulation system in HUS are normal PT/PTT and anti-thrombin III, in contrast to preeclampsia, and increased FDP, in contrast to TTP, perhaps secondary to fibrinogen rather fibrin degradation [1] .
This case had high titre of ACA without any evidence of SLE. The ACA belongs to the family of antiphospholipid antibodies that are usually found in patients with SLE. But ACA are now known to occur in various other disorders [6, 7] and related to some clinical features, such as thrombosis, thrombocytopenia, increased risk of spontaneous abortion, foetal death, and the development of early and more severe pre-eclampsia. Renal presentations include renal artery occlusion or stenosis, and TMA. The relationship between circulating lupus anticoagulant (LAC) and the development of renal TMA in pregnant women who do not have lupus, as in our case, was first reported by Kincaid-Smith [3] . The relationship of ACA to the pathogenesis of postpartum HUS has been well described by Kniaz et al. [2, 8] . He also reported a woman with a history of spontaneous abortion and both circulating LAC and ACA, postpartum HUS developed after termination of her pregnancy due to severe pre-eclampsia [2] . Among these nine cases reviewed (see Table 2 ), eight cases had history and/or presentation of complicated pregnancy, and all of them has no adverse renal sequela. Only one case with a full-term living baby developed postpartum ARF, which improved after heparin, dipyridamole, and steroid treatment. In contrast, our case was refractory to plasma infusion, prostaglandin, and heparin therapy, and had poor renal outcome. This case had high titre of ACA and manifestations of thrombocytopenia, haemolytic anaemia, and renal MTA, so it is considered compatible with primary phospholipid syndrome (PLS).
The prognosis of postpartum HUS is poor with 55% mortality rate in early reports. The apparent improvement of patients survival in recent years is due to earlier diagnosis, better management of hypertension, and early institution of dialysis therapy. Treatment in the past has included anti-platelet drugs, heparin, antithrombin-III, and supportive treatment for ARF. Heparin was once thought to improve the prognosis. However, there are many failed cases and the risk of bleeding is high [9] [10] [11] . Prostacyclin infusion [12, 13] and high-dose intravenous gamma globulin has also been tried [14] . Recently, it is thought that plasma infusion or plasma exchange may be the most effective treatments [15] [16] [17] . However, our case had persisted oliguric ARF even after therapy of plasma infusion, heparin, and prostaglandin.
In conclusion, this postpartum HUS case with high titre of ACA but no evidence of SLE favoured the diagnosis of primary PLS. Her renal failure still persisted, and she received CAPD as renal replacement therapy. But the following ACA titre was within a low-titre range. Will it progress to SLE? We need more time to observe.
